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(54) BUMP-FORMING METHOD AND BUMP FORMING TOOL FOR THE METHOD 

PROT^^O BE SOLVED: To provide a bump-forming method enabling 
bumps of specified shapes to be always stably formed, without being 
influenced by the variations of unstable factors, such as pressing force of a 
bump forming tool onto bonding balls and ultrasonic ^ r **™*™^ 
SOLUTION: A specified length of a bonding wire 7 projected *™ * e J™*' 
end of a bump-forming tool 14 is heated to form a spherical bonding ball 19 
having a volume, corresponding to that of a bump 23 to be formed The 
forming tool 14 is lowered to approach close to an el ectrode pad3 of a 
semiconductor element 2. thereby pressing the bonding ball 19 fitted : m a 
recess 1 8 at the lower end of the tool 1 4 to the pad 3 and the ball 19 .s 
plastically deformed in the recess 18. to form a bump 23 having a shape 
corresponding to the inner shape of the recess 18 on the electrode pad 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. f 



CLAIMS 
[Claim(s)] 



[Claim 1] The process at which only predetermined die length makes the bonding wire of a bump's formation ingredient project 
from the lower limit side of said tool for bump formation through the insertion hole of the tool for bump formation. The j>art 
projected from the lower limit section of said tool for bump formation in said bonding wire is heated. The process which forms the 
globular form bonding ball which has the volume corresponding to a bump's volume which should be formed and by inakng said 
tool for bump formation lower-**, and making the electrode pad of a semiconductor device approach Said Bondi GUBORU made 
to enter the hollow which was open for free passage to said insertion hole, and was established in the lower limit section of said 
tool for bump formation The bump formation approach which is made to carry out plastic deformation inside said hollow, pushing 
against said electrode pad, and is characterized by having the process which forms the bump who has an appearance 

corresponding to the internal configuration of said hollow on said electrode pad. 

[Claim 2] The bump formation approach according to claim 1 formed in the shape of [ which is a path slightly smaller than the 
path of a hollow about a bonding ball, and has the slightly bigger volume than the volume of said hollow j a globular form 
[Claim 3] The bump formation approach according to claim 1 or 2 of having made it make a bonding wire projecting caudad from 
the lower limit side of the tool for bump formation by the die length which formation of a bonding ball takes. 

[Claim 4] The insertion hole for supplying so that the bonding wire of a bump's formation ingredient may be made to project down 
the lower limit side, It has the hollow formed in the configuration which has path, respectively same path as height, and the depth 
of the bump who is open for free passage to said insertion hole, is formed in the lower limit section, and should form. The tool for 
bump formation characterized by being constituted so that it may be arranged so that the electrode pad of a semiconductor 
device may be countered, and said lower limit side may be approached and estranged to said electrode pad. 
[Claim 5] The hollow for plinth section formation of the configuration which has the path, the respectively same path as height, 
and the depth of the bump plinth section of a stud bump, The path of the bump parietal region, the respectively same path as 
height and the depth, and the hollow for parietal region formation of the configuration which it has The tool for bump formation 
according to claim 4 which is mutually open for free passage and is formed by the arrangement which said hoHow for plinth 
section formation is located in a lower limit side side, and said hollow for parietal region formation opens for free passage to an 



insertion hole. 



[Translation done.] 
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* NOTICES * 

Jaoan Patent Office is not responsible for any 
damages caused by the use of this translate 

, This document has been transited by computer. So the trans.ation may not reflect tho original precisely. 
2**** shows the word which can not be translated. ^ 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] • * ' 

[0002] •____,■ and ri,*htwei_mt-ization are called for in electronic equipment, and 

Description of the Prior Artlln recent years, a 22SSdi5SK chip which divided ;the wafer into ne 

the flip chip mourning metinod o^^ 

piece of an individual for the purpose of «W! ^? ^t^S^X MCM (MuWChip Module) which mounts a semr, . , 
circuit board is used abundantly m connection w ^"V.^ r o ^^ ^ dimension and two or more semi-conductor bare chjps on 
conductor bare chip, and CSP (Ch.pS.ze Pa^ 

the circuit board as what is produced by the fl.p ^.^^^ ^ fe one of the flip chip mounting method of 
increasing. By the SBB (Stud Bump Bonding) method * ^ " who has ^ bump plinth section ed the bump parietal 

construction of this, the stud bump of a ^T^^^^S^^ on the electrode pad of a semiconductor^ 
region is formed by applying a wirebondmg method of ''^^^^^^^^•i^pm^.rH^. . 
bare chip, and leveling with the leveling equipment J^^^^Son fault by the conventional stud bump's, 
[0003] «_ra*___7 is process ^^^^J^ffpSm which forms the bonding ball 8 in the .ow.rpart 
formation approach m order of the process This 0^6™ down The tool 1 for bump formation .s supplied until the .. 

exterior of the tool 1 for bump formation^ on of h^*^ ^ penetrates the mtenor, 

bonding wires 7. such as a golden wire. | Projectfrom a ^SStoa n*ot hand etc. and being positioned above the electrode 
only in predetermined die length after being .»«^rf23S« b«ct Next, the part projected down the lower Hmits.de of 
pad 3 of the semiconductor X^^J^ZZZ^tt* • ^ *° -rface tension of the very thing by , 



the tool 1 for bump formation in a Donoing wire , «. ™- r- - . . - ^ e ^ discharge energy, 
generating discharge by the discharge unit (not ^bonding ball 8 while pushing the bonding ball 8 .on 

[0004] Then, the tool 1 for bump formation gives «<~£V»££g£ fe completed. Thereby, as shown in this drawing (b). being 
_ne electrode pad 3 by descending. ^^KS a ^ deforming plastically, by carrying out a 
crushed on the inferior surface of tongue of the tool 1 *3S3 8 be united with the aluminum which be the ; 

temperature rise in response to ultr^nK> v*r^ _„ a|| of aIuminum , and fix firmly 

materia, of the electrode pad 3. serve as ^ bump Jnth section • f£^™\ e u 6 ppe r part of this bump plinth section 9 of 
on the electrode pad.3. Furthermore, the Bengbu panetal region J I is to _ ^ too| , f bump formation, 

the extension taper section 10 prepared fo*Wion £_££' puH up a bonding wire 7 in the condition of 

[0005] Finally, when the lower limit side of the , too) t for bump « * tregten 11 is torn off. Thereby, as shown in this 



suppressing 
drawing (o 

formed in 11 
upper part of the bump parietal region 11 



bump's 5 formation ^.^^f^^^I^Ji for bump formation, the strength of ultrasonic , 
at this time. The Therefore, 
vibrational energy, etc. are difficult for_ controlling to aiway ronfi _. rat i on G f the bump plinth. section,?. , \ 
there is a problem which remaAable dispersion^^ 

[0007] Stud bump 5B which shows stud '£5™ SSTfetoe defective which the bump, plinth section^ . 

excelled article formed in the ^ 

r^_^=a» 

board (not shown). . necessary height hi* since the top.face.pf the bump plinth . r 

[0008] Here, in stud bump 5A of an excellent arbc)? ^^^-^^T^ semiconductor device 2 as. 

section 9 plastered with the conductive paste ^13 has ^ ^ the surface tension of the very thing 

shown in drawing 9 (a), the conductive paste 13 plasters ^J^rf^ SBrf. defective which has the bump plinth , 
on the top face of the bump plinth section 9. On the "J. which the top face of the bump plinth section 
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^^^^^ 

emersion in .stab, Cements, such J ZTtcT S^t?2St^^ ~ *>' ^ 

^cts 8 :^ Pu^. the bump formation .pproach of ^invention 

lower limit section of said too. for bump folaS the 
from the lower limit section of said tool for bump fomattn Tsaid fE_£?L? t ? !°~ UmP fo ™ tio "r™ a P a rt projected ,, 
form bonding ball which has the volume correspond to bumS yo^Th" ^ P ~ CeSS "»** fonns «»* 
bump formation lower-**, and making the elec£ode oad J I <Zi* ! < t J Sh ° M b ° ft>rmed -. and bv maki "6 «W tool, for 
the hollow which was open for^^^^^l tT^"^ approaeh Said Bdndi GUBORUWdS Center ' 

bump formation Plastic ^^^^^u^^Vn * -T estab ished in *• '°wer limit section of said tool for' - 
having the process which foSe ^^^Z^^^-^T^ **** **. *i d ** 'cha^efeed'iy 
said electrode pad. appearance corresponding to the internal configuration of Said hollow W f * 

tool for bump formation, and carrying o_i plastic defom^ isfde a^S ,ocatio P° f tha *** limit section of the;! - 

sernicond^tor device me bondg ball he^ 

ban in order to bbtam sufficient bondin, strength of ^SSS f £__?£ ^SSfSSS^^ 

very thing is smaller than me path of ahbZXr wS^ST^' formation of a bonding ball, since the path of the ' 
with descent of the too. for bump formation Moreover ^KtfTb^I^/- ^u* *?' ' * 8m0oth '^ he,d a " 

volume of a hollow, in the process which forms S whiL c^h f r" Li- ST*'* the sMghtly bigger volume * a 
strongly pushed to an electrode ■pi^tta^i^J?5S Z^h' f ° f *" b ° ndin « ba "' a b ° ndin * ba " *" 

with lower ** of the tool for bumo ferZ^^TZZ^Z^™ * Donoing Pa .. and the volume of a hollow in connection 
without a clearance. Therafore. th^Sd bump ZJ^'t^s^Z^ ?"^** l _* Hor ° f a h °»°w may be All; 
while becoming the predetermined cormguratioTw^chTcorrec^ eauwl^l^T bum «> a " d a " ***rodi pad 

[001 4] Since the bonding ball is formed Sti^ItaW C °' Te ? tly ea f val f* to the internal configuration of a hollow, 
with which a bump's Xation X SK£_S_ bSfnotT^ Si than *% V0,Ume °f a hollow, the amount of [ furthermore; / ' 
clearance between the lower limit s d too KnTSJi ^ ^ » holl ° w and «*•*"_ the « ' 

for bump formation prevents ~nta^ an7.e^ electrode pad^Since the I6wer limit side of the tool 

_»^„_^ 
»*«ttSAnrt_s_3^ 

Plasters the configuration which is round ona bump's top f£^M*^ZZ e,ec y° de P ad ° f * e sem 'P<>"°"rtor device which 

lively same path as ^ifcp 

parietal region, the respectively^ patios h3 Z^gSF"^^^ * 

formation opens for free pas^to^nS ST™ " '° Cated " ' W "** ^ a " d Said «^ ^^»-^ 

L^tmX tt J^^ -side each ! of the hoiibW for pii^ 

the two-step projection configuration vSS* «? ! bo "°^ t for P a " ata ' re ©°" ™"»ation ]. it can vary and the stud bump^f ^ 
"V.andt^^^^ ,. ^ 

n^SS^ecti^S s^ 
format Concerning me *e^^ 
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is open for free passage to the insertion hole 17 of a bonding wire 7 is formed in the bump formation edge this tool 14 for bump 
formation of whose is the lower limit section. This hollow 18 is set as the same value as the diameter of a stud bump's bump 
plinth section and height which that diameter D and depth H should form, respectively. For example, when the diameter which is 
the present general configuration forms the stud bump who has the bump plinth section whose height is 25 micrometers by 80 
micrometers, a diameter D sets a hollow 1 8 as the configuration from which depth H is set to 25 micrometers by 80 micrometers. 
Moreover, since the configuration of the bump parietal region is regulated with the diameter of the insertion hole 1 7 in this tool 
14 for bump formation, when the above-mentioned diameter D forms the stud bump who is 80 micrometers, it is desirable [ the 
diameter of the insertion hole 17 ] to set to a bigger about value, for example. 33 micrometers, than the path of a bonding wire 7 
smaller enough than this. ' 

[0022] Drawing 2 is process drawing in which it was shown like the bump formation fault of the stud bump formation approach 
concerning the gestart of 1 operation of this invention which forms a stud bump using the above-mentioned tool 14 for bump 
formation in order of the process. This drawing (a) shows the formation process of the bonding bait 19, it is moved to migration 
control means, such as a robot hand, in the state of grasping, and the tool 14 for bump formation is positioned above electrode 
Bud 3 of a semiconductor device 2. In this condition, the bonding wires 7» such as a golden wire, are controlled so that only the 
predetermined die length which is equivalent to a formed part of the bonding balM9 from the lower limit side of the tool 14 for 
bump formation projects, while being fed through the insertion hole 1 7 which penetrates the interior of the tool 1 4 for bump 
formation. That is. it controls and a bonding wire 7 is fed so that it may project caudad from the lower limit side of the tool 14 for. 
bump formation by bigger die length a little than, the die length taken to form the bonding ball which has the predetermined n 
volume mentioned later. 

[0023] Next, the part caudad projected from the lower limit side of the tool 14 for bump formation in a bonding wire 7 serves as, 
the bonding ball 19 with the surface tension of the very thing by generating discharge with means, such as a discharge unit, and v 
being heated with the spark discharge energy. This bonding ball 19 is formed in the location which approaches extremely the 
lower limit side of the tool 1 4 for bump formation so that clearly from the comparison with drawing 7 (a). This bonding ball 1 9 is 
formed in the configuration which has the bigger volume a little than the volume of a hollow 1?, i.e., the volume of a stud bump's^ 
bump plinth section which should be formed, by having been controlled so that a bonding wire 7 projected from the lower limit .. . : 
side of the tool 14 for bump formation by above-mentioned die length. For example, when a diameter forms the stud bump who 
has the bump plinth section whose height is 25 micrometers by 80 micrometers as mentioned above, since 125600 micrometers, 
of volume of this bump plinth section are 3, it sets up so that the bonding ball 19 with which it is 70 micrometers and 179503, 
micrometers of volume are set to 3 in a diameter may be formed. 

[0024] Then, the tool 1 4 for bump formation is lower-**(ed) after formation of the bonding ball 1 9 is completed. Since the 
diameter of the very thing was smaller than the diameter D of a hollow 18 after the bonding ball 19 contacted on the electrode . 
pad 3 at this time, after holding smoothly in a hollow 1 8 in connection with lower ** of the tool 14 for bump formation, while 
supersonic vibration is given, it is pushed strongly on the electrode pad 3 by the base of a hollow 18. as the bonding ball 19 be 
show in this drawing (b) by this, while it be crush inside a hollow 18 and plastic deformation be carry out to .the. configuration 
corresponding to a hollow 1 8, by carry out a temperature rise in response to ultrasonic vibrational energy, it unite with the 
aluminum which be the material of the electrode pad 3, become the bump plinth section 20 which consist of gold and an alloy of 
aluminum, and fix firmly on the electrode pad 3. , 

[0025] The bonding ball 19 is strongly pushed to the electrode pad 3 in connection with lower ** of the topi 14 , for bump 
formation by the difference of the volume of the above-mentioned bonding ball 1 9. and the volume of a hollow 1 8. and urtrasonic : 
vibrational energy is effectively given to it, and according to it, it is deformed plastically so that the interior of a hollow 18 may be 
full without a clearance. Therefore; the formed bump plinth section 20 can secure bonding strength sufficient between this bump 
plinth section 20 and the electrode pad 3 while becoming the predetermined configuration which corresponds to a hollow 18 
correctly. ... 

[0026] Since being injured to the electrode pad 3 of the bonding ball 19 with push becomes inadequate and supersonic vibration 
does not fully get across to the bonding ball 1 9 temporarily when the volume of the bonding ball 19 is set up identically to the 
volume of a hollow 18, the bump plinth section 20 does not serve as a configuration which corresponds to a hollow 18 correctly, 
but becomes inadequate [ the bonding strength of the bump plinth section 20 and the electrode pad 3 ]. 

[0027] Like the formation fault of the above-mentioned bump plinth section 20. since the bonding ball 19 was formed in the some 
oversized volume rather than the volume of a hollow 18, a hollow 18 is extruded caudad and the amount of [ with which formation 
of the bump plinth section 20 in the bonding ball 1 9 was not presented ] surplus enters the clearance between the lower limit 
side of the tool 14 for bump formation, and the electrode pad 3. The surplus section 21 in the bonding ball 19 by which it is 
placed between the clearances d between the lower limit side of this tool 14 for bump formation and the electrode pad 3 
prevents that the lower limit side of the tool 14 for bump formation contacts the electrode pad 3. Thereby; while it is prevented 
that the lower limit side contacts and pollutes the tool 14 for bump formation to the electrode pad 3; it prevents beforehand that; t 
a semiconductor device 2 receives a damage by contact of the tool 14 for v bump formation. 

[0028] Moreover, the part which exists in the hollow 18 interior at the time of formation of the bonding ball 19 of (a) in a bonding i 
wire 7 is put back to the interior of opening of the insertion hole 17 at the time of the formation process of the bump plinth \..r\ 
section 20 of (b), and serves as the bump parietal region. 22. Finally, when the tool 14 for bump formation is able to pull up a. > ; 
bonding wire 7 in the condition of suppressing the bump plinth section 20, the upper part part of the bump parietal region 22 is A 
torn off. Thereby, as shown in this drawing (c), on the electrode pad 3, the stud bump 23 of the letter of a two-step projection,. ^\ 
who has the bump parietal region 22 is formed in the top face of the bump plinth section 20. In addition, the wire residual section : 
24 of a bonding wire 7 exists in the upper part of the bump parietal region 22. .100 ] 

[0029] The bonding ball 19 of the configuration which has the slightly bigger volume than the volume of the hollow 18 for v i v 
regulating the configuration of the bump plinth section 20 and a diameter slightly smaller than the diameter D of a hollow 18 by > i- 
the above-mentioned bump formation approach is formed in the location near the lower limit : of the tool 14 for bump formation. '• .6 
The bump plinth section 20 is formed by carrying out plastic deformation of the bonding ball 19 smoothly held in the hollow 18 in. 
connection with lower ** of the tool 14 for bump formation inside a hollow 18. Therefore, the bump plinth section 20 formed o, v 
always has a predetermined configuration corresponding to a hollow 18 in stability, without completely being influenced of. 
unstable elements, such as pressure by the tool 14 for bump formation, and ultrasonic vibrational energy. 
[0030] After leveling drawing 3 to the stud bump 23 who formed by the. above-mentioned formation approach, it is a sectional 
view in the condition of having applied the conductive paste 1 3. Since the bump plinth section 20 in this stud bump 23 is formed 
in the predetermined configuration which is always correctly equivalent to the internal configuratiori~of a hollow 1 8 and it has 
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necessary height, the top face plastered with the conductive paste 13 has estranged only necessary distance from the 
semiconductor device 2. Therefore, since the configuration which becomes round on the top face of the bump plinth section 20 is 
plastered with the conductive paste 1 3 with the surface tension of the very thing, the trouble of contacting the electrode pad 3 
of the semiconductor device 2 which hangs down and adjoins the top face of a semiconductor device 2 does not generate it. 
[0031] Drawing 4 is the sectional view showing the tool 27 for bump formation used for the embodiment of the bump formation 
approach concerning the gestalt of other operations of this invention. The hollow 28 for plinth section formation for regulating the 
appearance of the bump plinth section and the hollow 29 for parietal region formation for regulating the appearance of the bump 
parietal region are mutually open for free passage in the bump formation edge which is the lower limit section, and are open for 
free passage to the insertion hole 30 of a bonding wire 7, and are formed in this tool 27 for bump formation. The hollow 28 for 
plinth section formation is set as the same value as the diameter of the bump plinth section a stud bump's plane view round 
shape and height which the diameter D1 and depth H1 should form, respectively. On the other hand, the hollow 29 for parietal 
region formation is set as the same value as the diameter of the bump parietal region a stud bump's plane view round shape and * 
height which the diameter D2 and depth H2 should form, respectively. For example, when forming the stud bump of a current 
general configuration; the hollow 28 for plinth section formation sets the depth HI as 25 micrometers for a diameter D1 by 80 
micrometers, and, on the other hand, the hollow 29 for parietal region formation sets the depth H2 as 20 micrometers for a 
diameter D2 by 40 micrometers. 

[0032] Drawing 5 is process drawing in which it was shown like the Bengbu formation fault of the stud bump formation approach : 
concerning the gestalt of other operations of this invention which forms' a stud bumper using the above-mentioned tool 27 for ' 
bump formation in order of the process. This drawing £a) shows the formation process of the bonding ball 31, in the condition' that 
a positioning hart of the tool 27 for bump formation was carried out above electrode Bud 3 of a semiconductor device 2, it is fed 
through the insertion hole 30 in the tool 27 for bump formation, and it controls and a bonding wire 7 is supplied so that oritythe? 
predetermined die length by which this bonding wire 7 is equivalent to a formed part of the bonding ball 31 from the lower limit 
side of the tool 27 for bump formation may project 

[0033] Next, like ***♦, the part caudad projected from the lower limit side of the tool 27 for bump formation in a bonding wire 7 is 
heated by grant of spark discharge energy, and serves as the bonding ball 31 in the location Which approaches extremely the 
lower limit side of the tool 27 for bump formation. This bonding ball 31 serves as a configuration which has the big volume a little 
from the sum total volume of both the hollows 28 and 29, i:e., the sum total volume of a stud bump's bump plinth section which 
should be formed, and the bump parietal region, by having been controlled so that a bonding wire 7 projected from the lower limit 
side of the tool 27 for bump formation by above-mentioned die length. 

[0034] for example, by 80 micrometers, by 40 micrometers, when an above-mentioned diameter forms the stud bump who has 
the bump parietal region whose height is 20 micrometers, height [ the bump plinth section which is 25 micrometers, and a 
diameter ] 125600 micrometers of volume of this bump plinth section are 3, and the volume of the bump parietal region is 25120. 
It is mum3, and since 150720 micrometers of these sum total volume are set to 3, the bonding ball 31 with which a diameter is 
set as 72 micrometers and 195333 micrometers of volume are set to 3 is formed. • 
[0035] Then, the tool 27 for bump formation is lower-**(ed) after formation of the bonding ball 31 is completed! After the 
bonding ball 31 contacts on the electrode pad 3 at this time Since the diameter (for example, 72 micrometers) of the very thing : ' 
is smaller than the diameter D1 (for example, 80 micrometers) of the hollow 28 for plinth section formation, while the most is t f " ; 
smoothly held in the hollow 28 for plinth section formation in connection with lower ** of the tool 27 for blimp formation While 
supersonic vibration is given, it is pushed strongly on the electrode pad 3 by the base of the hollow 28 for plinth section 
formation. By this, as the bonding ball 31 is shown in this drawing (b) By carrying out a temperature rise in response to Urtrasohic 
vibrational energy, while it is crushed inside the hollow 28 for plinth section formation, a part enters in the hollow 29 for parietal 
region formation 1 and plastic deformation is carried out to the configuration corresponding to both these hollows 28 and 29 It ; 
unites with the aluminum which is the material of the electrode pad 3, becomes the bump plinth section 32 which consists of gold ' 
and an alloy of aluminum, and fixes firmly on the electrode pad 3. 

[0036] Like the formation fault of the above-mentioned bump plinth section 32 and the bump parietal region 33 Since the bonding 
ball 31 was formed in the some oversized volume rather than the sum total volume of both the hollows 28 and 29 According to a 
difference with the sum total volume of the volume of this bonding ball 31, and both the hollows 28 and 29, the bonding ball 31 In 
connection with lower ** of the tool 27 for bump formation, it is strongly pushed to the electrode pad 3, arid ultrasonic vibrational' • 
energy is given effectively, and it deforms plastically so that the interior of both the hollows 28 and 29 may be full without a 
clearance. Therefore, the bump plinth section 32 and the bump parietal region 33 which were formed can secure bonding strength 
sufficient between the'bump plinth section 32 and the electrode pad 3 while becoming a predetermined configuration 
corresponding to accuracy in the internal configuration of each hollows 28 and 29; respectively. 

[0037] Moreover, since the bonding ball 31 is formed in the some oversized volume rather than the sum total volume of both the 
hollows 28 and 29* the hollow 28 for plinth formation is extruded caudad, and the amount of [ with which formation with the bump 
plinth section 32 and the bump parietal region 33 in the bonding ball 31 was not presented ] surplus enters ; between the lower ; 
limit side of the tool 27 for bump formation, and the electrode pad 3. The surplus section 34 of the bonding ball 31 by which'this 
hollow 28 for plinth section formation is extruded caudad, and it is placed between the clearances between the lower' limit side of 
the tool 27 for bump formation and the electrode pad 3 prevents that the lower limit side of the tool'27 for bump^formation v - 
contacts the electrode pad 3. Thereby, while it is prevented that the lower limit side contacts and pollutes the tool' 27 for bump 
formation to the electrode pad 3, it prevents beforehand that a semiconductor device 2 receives a damage by contact of the tool 
27 for bump formation. '< ' : 

[0038] Moreover, the part which existed in the interior of both the hollows 28 and 29 at the time of formation of the bonding ball 
31 of (a) in a bonding wire 7 is put back to the interior of opening of the insertion hole 30 at the time of the formation process^of h) ! 
the bump plinth section 32 of (b), and the bump parietal region 33, and serves as a projected' part 37: Finally, when the* tool 27 for ' 
bump formation is able to pull up a bonding wire 7 in the condition of pressing down the bump plinth section 32, the upper part " 
part of a projected part 37 is torn off. Thereby, as shown in this drawing (c), the stud bump 38 of the letter of a two-step ' ; 
projection who has the bump parietal region 33 is formed in the top face of the bump plinth section 32 at the electrode pad 3Mrv ! 
addition, the wire residual section 39 of a bonding wire 7 exists in the upper part of a projected part 37. . ^. : . 

[0039] The bonding ball 31 which has a diameter slightly smaller than the slightly bigger volume than the sum total volume of the - ; J 
hollow 28 for plinth section formation and the hollow 29 for parietal region formation and the diameter D1 of the hollow 28 for • 
plinth section formation by this bump formation approach is formed in the location near the lower limit of the tool 27 for bump* " 
formation. The bump plinth section 32 and the bump parietal region 33 are formed by carrying out plastic deformation of the - 
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formation inside each [ of both the hollows 28 and 29 J. 1 hereT °^'^ e . p £ accuracv in stability in each hollows 28 and 29. 

oiow In the condition of tot*, epplied the conducts ».«. 1 1 Smc. » "JJJ^J ^ fcra_*», correctly .nd it h.s 

h th. nec.cry diW. «-.«.. 
necessary height, the top face plastered wren xne cor k - - ^ sem i CO nductor device 2 which plasters 

semiconductor device 2. Therefore, the trouble of contact,.* down and adjoins the top face 

«to * m*. tt. too., 14 «l 27 for bm> fcn~»» ££^£^^^2 StceTe .« much pt-dU. 
poe.ibl. [ it .s . vduo to »*,<* th. tfockn.es of tho »-ph» t»p.r r»ction i. prepared in the 

^^tLTcfirr^^ - — * - " -.» 

can be performed much more smoothly. 

t 0042 ! _ . . n rA mt , * rt th#» humD formation approach of this invention, the globular form 

[Effect of the Invention] As mentioned above J""*"** ^tt.e bump fcnn*on.pp ^ rf 

bonding ball which has the volume corresponding to a b " m P S VOl ™ f ™ d the e | ectrode pad by carrying out plastic 
the lower limit section of the too for ^J^^^J^^^. TSce the bonding ball held in the hollow in 
deformation inside a hollow, push.ng against the ele f od f*f° ° f being influenced of unstable elements, such as 

connection with lower ** of the ^. b -^ strength of the pressure and 

SSSJSS rK e ^oTa n nd n an SS^Th. bump of a predetermined configuration who coped with the 
internal configuration of a hollow con-ectly can «^ 8 p b » , ^^^^ preaoh of this invention Since the hollow of the 
[0043] Moreover, the tool for bump formation *"*J™*° ^^SSrfS bump who should form considered as the 
configuration which has path, respectively same path tn d was fonned in the lower limit section If a bump is formed 

"^f^^ - bump formation, the bump who always has a 

predetermined path and predetermined height can be formed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.***+ shows the word which can not be translated. 

3.1n the drawings, any words are not translated. ' 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the tool for bump formation used for the embodiment of the bump formation approach 
concerning the gestalt of 1 operation of this invention. 

[Drawing 2] Process drawing which showed (a) - (c) in order of the process like the bump formation fault by the stud bump 
formation approach concerning the gestalt of 1 operation of this invention using the tool for bump formation same as the above. 
[D rawin g 3] The sectional view in the condition of having applied the conductive paste after leveling to the stud bump who 
formed by the formation approach same as the above.' 

[Drawing 4] The sectional view showing the tool for bump formation used for the embodiment of the bump formation approach 
concerning the gestalt of other operations of this invention. 

[Drawing 5] Process drawing which showed (a) - (c) in order of the process like the bump formation fault by the stud bump 
formation approach concerning the gestalt of other operations of this invention using the tool for bump formation same as the 
above. 

[Drawing 6] The sectional view in the condition of having applied the conductive paste after leveling to the stud bump who 
formed by the formation approach same as the above. 

[Dr awing 7] (a) - (c) is process drawing in which it was shown like the formation fault by the conventional stud bump's formation 
approach in order of the process. 

[ Drawing 8] Each of (a) and (b) is the sectional view showing the stud bump of the excellent article formed by the formation 
approach same as the above, and a defective, respectively. 

[Drawing 9] (a) and (b) are a sectional view in the condition of having plastered the stud bump of the excellent article after 
leveling, and a defective with the conductive paste, respectively. 
[Description of Notations] 

2 Semiconductor Device 

3 Electrode Pad 
7 Bonding Wire 

14 27 Tool for bump formation 

1 7 30 Insertion hole 

18 Hollow 

19 31 Bonding ball 

20 32 Bump plinth section 

22 33 Bump parietal region 

23 38 Stud bump 

28 Hollow for Plinth Section Formation 

29 Hollow for Parietal Region Formation 
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